Introduction {#Sec1}
============

Current estimates show that there are 425 million adults worldwide with type 2 diabetes (T2D), of whom 3.6 million are in Spain \[[@CR1]\].

Although T2D has a genetic component, multiple risk factors can contribute to the development and progression of the disease, including lifestyle factors (e.g., an unhealthy diet or decreased physical activity) related to obesity \[[@CR2]\]. Developing T2D is associated with a significant increase in the risk of cardiovascular (CV) and microvascular disease, but reducing levels of glycated hemoglobin (HbA1c) can significantly decrease the risk of these complications \[[@CR3]\]. To achieve and maintain long-term metabolic control, it is necessary to combine a number of changes in the patient's lifestyle with different pharmacological drugs \[[@CR4]\]. However, only about 50% of people with diabetes in Spain achieve their HbA1c target \[[@CR5]--[@CR8]\].

A healthy lifestyle and reduction in body weight are the first therapeutic measures to be considered in a patient newly diagnosed with T2D \[[@CR9]\]. Primary pharmacologic therapy usually begins with metformin, unless otherwise contraindicated or not tolerated \[[@CR4], [@CR10], [@CR11]\]. Once metformin fails to maintain a satisfactory metabolic control, initiation of a combination therapy should be considered \[[@CR10]\]. However, the key drivers influencing the endocrinologist's choice of a second antihyperglycemic agent to be added to background therapy are not well known, and the management of T2D patients in clinical practice may vary significantly. While recent position statements and guidelines consider obesity, risk of hypoglycemia, and CV disease to be critical factors for the selection of a second agent \[[@CR4], [@CR9], [@CR10]\], T2D heterogeneity, complex patient profiles with overlapping comorbidities and circumstances, and the availability of a wide range of antihyperglycemic agents with varying efficacy and side effects make the choice of the appropriate therapeutic program a difficult issue.

The Delphi study reported here was designed to gather together the opinions of a representative panel of Spanish endocrinologists specialized in diabetes management on the available treatment options and possible therapy combinations for different T2D patient profiles with different levels of complexity and to identify common practices that may be used as guidance for other physicians.

Methods {#Sec2}
=======

Delphi Methodology {#Sec3}
------------------

A scientific committee of six experts defined five different T2D patient profiles in ascending order of complexity (T2D patient not controlled on: metformin; metformin + dipeptidyl peptidase-4 inhibitor \[DPP4-I\]; metformin + DPP4-I + sulfonylureas \[SU\]; metformin + DPP4-I + basal insulin; metformin + basal-bolus insulin \[\> 1 IU/kg/day\]) and an array of variables that could condition treatment choice in each profile (including body mass index \[BMI\], HbA1c levels, CV risk, heart failure, hypertension, albuminuria, estimated glomerular filtration rate \[eGFR\], patient frailty, and non-alcoholic fatty liver disease \[NAFLD\]).

In the first phase of the Think Twice Program, an online patient management survey of 145 questions matching the five patient profiles and conditioning variables was developed. Sixty-nine Spanish endocrinologists with experience in the treatment of T2D (≥ 5 years treating T2D, \> 50 T2D patient visits/month, and members of the Spanish Society of Diabetes \[SED\] and/or the Spanish Society of Endocrinology and Nutrition \[SEEN\]) were invited to participate; these specialists answered the survey according to their clinical practice and gathered in local meetings to discuss the results.

In a second phase, the scientific committee developed 55 statements presenting treatment options for complex T2D profiles that were based on the main treatment patterns and controversies identified in the local meetings (Tables [1](#Tab1){ref-type="table"}, [2](#Tab2){ref-type="table"}). Statements were divided into six blocks, with a block representing each of the five previously defined T2D profiles and an additional block of common practices identified across all patient profiles. To be established as recommendations, consensus needed to be reached on the statements in accordance with the Delphi methodology \[[@CR12]\]. Each statement was rated on a Likert-like scale from 1 ("completely disagree") to 9 ("completely agree"). Responses were grouped by tertiles in which 1--3 indicated disagreement, 4--6 indicated indeterminate and 7--9 indicated agreement. Consensus on a statement was reached when the responses of two thirds or more participants (≥ 66.6%) were located in the same tertile as the median value of all the reported responses for that statement. Statements were rated on an online questionnaire by an extended panel of endocrinologists (each original panelist could invite up to two additional endocrinologists with proven experience in the treatment of T2D \[same criteria as those described above\]). All endocrinologists were assigned an alphanumeric access code to the questionnaire website to maintain their anonymity.Table 1Statements that achieved consensus in the Delphi study*S* statement, *SU* sulfonylurea, *HT* hypertension, *SGLT2-I* sodium/glucose cotransporter-2 inhibitor, *SBP* systolic blood pressure, *CV* cardiovascular, *HF* heart failure, *GLP1-RA* glucagon-like peptide-1 receptor agonist, *DPP4-I* dipeptidyl peptidase-4 inhibitor, *T2D* type 2 diabetes, *HbA1c* glycated hemoglobin, *BMI* body mass index, *eGFR* estimated glomerular filtration rate, *CKD* chronic kidney disease, *C* consensus, *NC* non-consensus, *A* agreement, *D* disagreementClear grey font: First round results for those statements that achieved consensus on the second roundBlack font: Consensus, either on first or second roundItalics: Statements reworded for the second round\*According to the order in which the statements were presented in the Delphi questionnaire\*\*Consensus close to the limit (66.6%)Table 2Statements that did not achieve consensus in the Delphi study*S* statement, *BMI* body mass index, *SGLT2-I* sodium/glucose cotransporter-2 inhibitor, *GLP1-RA* glucagon-like peptide-1 receptor agonist, *CV* cardiovascular, *CVD* cardiovascular disease, *NAFLD* non-alcoholic fatty liver disease, *T2D* type 2 diabetes, *HBA1c* glycated hemoglobin, *DPP4-I* dipeptidyl peptidase-4 inhibitor, *eGFR* estimated glomerular filtration rate, *SU* sulfonylurea, *C* consensus, *NC* non-consensus, *A* agreement, *D* disagreement, *I* indeterminateClear grey font: First round resultsBlack font: Second round resultsItalics: Statements reworded for the second round\*According to the order in which the statements were presented in the Delphi questionnaire\*\*Close to the limit of achieving consensus (66.6%)

Statements which did not achieve consensus in the first round were submitted to a subsequent round.

Statistical Analysis {#Sec4}
--------------------

A descriptive analysis of all items using the mean ± standard deviation, median (p25--p75), and minimum and maximum values was performed. The Kolmogorov--Smirnov test was used to check for "goodness" of fit of the data to a normal distribution.

The internal consistency of the questionnaire was measured by the Cronbach's alpha (Cα), which can range between 0 and 1, from lower to higher reliability (acceptable values: \> 0.7; high reliability: 0.7--0.9; very high reliability \> 0.9) \[[@CR13]\]. In addition, inter-rater reliability was assessed by the intra-class correlation coefficient (*r*~i~) (poor: *r*~i~ \< 0.40; fair: *r*~i~ = 0.40--0.59; good: *r*~i~ = 0.60--0.74; excellent: *r*~i~ = 0.75--1.0) \[[@CR14]\]. Correlation between the two rounds of the questionnaire was measured by the Spearman coefficient (*r*~s~) (none or poor: *r*~s~ = 0--0.25; weak: *r*~s~ = 0.26--0.50; moderate to strong: *r*~s~ = 0.51--0.75; and strong to very strong: *r*~s~ = 0.76--1) \[[@CR15]\]. The Kappa index (*k*) was calculated to estimate the qualitative agreement between rounds of the questionnaire, taking into account the three response groups (1--3, 4--6 and 7--9), with *k* \< 0.20 indicating no or poor qualitative agreement, *k*  = 0.21--0.40 indicating weak agreement, *k* = 0.41--0.60 indicating moderate agreement, *k* =  0.61--0.80 indicating good agreement, and *k*  = 0.81--1 indicating very good agreement \[[@CR16]\]. Statistics were calculated for the overall survey and for each of the six blocks. Statistical significance was considered when *p* \< 0.05.

The coefficient of variation (COV) of the questionnaire was calculated for every round, along with the delta or relative change in the second round above the first (COVsecond -- COVfirst/COVfirst). When the absolute value of delta is ≤ 10%, there is no large variability between the  rounds and, thus, there is no need for another round, since no relevant changes are expected.

Compliance with Ethics Guidelines {#Sec5}
---------------------------------

This study is based on a clinical practice questionnaire that does not involve the participation of human subjects or patient data management and does not aim to modify the current clinical practice of participants. As such, this study was deemed exempt from requiring ethical approval. Consent for publication of survey results was granted from all the experts participating in the program and undertaking the survey.

Results {#Sec6}
=======

Of the 192 endocrinologists from all over Spain who were invited to participate, 134 (70%) answered the first round of the Delphi questionnaire. The respondents were representative of the diverse local realities and administrations of the autonomous communities; their mean age was 45.2 ± 10.3 years, 57.5% were women, and the median number of years of experience in treating patients with T2D was 17 (interquartile range \[IQR\] 10--27 years). Consensus was reached for 25 of the 55 statements (agreement on 23 statements; disagreement on two statements).

A second round of the Delphi questionnaire was then performed with the 30 statements for which consensus had not been reached. Statements number S5, S15, and S18 were rephrased for this second round for clarity. A total of 101 endocrinologists (75.4% of the extended panel) answered the second round (mean age of respondents was 45.0 ± 10.0 years; 55.4% were women; median years of experience in treating patients with T2D was 19 \[IQR 11--26.5 years\]), with consensus being reached for 5 additional sentences (agreement).

The overall questionnaire showed high internal consistency (Cα) (Electronic Supplementary Material \[ESM\] Table S1). Spearman correlation values (*r*~s~) were moderate to very strong, indicating an acceptable quantitative correlation between rounds. Kappa index (*k*) values showed a moderate to very good qualitative agreement between rounds in all blocks (ESM Table S2).

The COV of the questionnaire in the first and second rounds was 40 and 36%, respectively, achieving a relative increase of 10%, which is within the limits for third round consideration. However, since the absolute difference between rounds was \< 5% (i.e., 4%), further rounds were not undertaken. Thus, at the end of the Delphi study, consensus was reached for a total of 30 statements (agreement on 28 statements; disagreement on two statements), while consensus was not reached on 25 statements (Table [2](#Tab2){ref-type="table"}). Approved sentences and reasoning underlying each consensus are summarized in Table [1](#Tab1){ref-type="table"}.

Overall, regardless of patient profile, a sodium-glucose transport protein 2 inhibitor (SGLT2-I) is added to the treatment of patients with T2D and uncontrolled hypertension (S4) or heart failure (S7).

Regarding overweight patients inadequately controlled with metformin, treatment with an SLGT2-I is preferred over treatment with a DPP4-I (S12, S13). If the patient is already being treated with a DPP4-I, an SGLT2-I is added onto the treatment regimen (S11, S20, S22) rather than it replacing the DPP4-I \[[@CR21], [@CR23]\]. Conversely, if the treatment regimen includes a SU, the SU is usually replaced by an SGLT2-I (S32).

Current treatment trends in uncontrolled obese patients include the addition of a glucagon-like peptide-1 receptor agonist (GLP1-RA; S15) or, alternatively, an SGLT2-I (S24, S26, S39) to background therapy. If the treatment regimen already includes a DPP4-I, it is replaced by a GLP1-RA (S25, S27, S40, S41). When the HbA1c target is not reached, there was consensus to progress to triple therapy with metformin and a combination of GLP1-RA and SGLT2-I (S28, S42). Finally, in uncontrolled complicated obese patients already on insulin basal-bolus therapy, either an SGLT2-I or a GLP1-RA are added to treatment (S48, S49, S51) rather than substituting the insulin bolus with a GLP1-RA (S50).

The panel sets the objectives of glycemic control to a target of \> 7.5% in frail patients on treatment with SU, repaglinide, or insulin therapy (S2). In elderly patients uncontrolled on metformin, DPP4-Is remain the preferred treatment option (S17, S19). However, in complex patients with an eGFR \< 60 mL/min/1.73 m^2^, the use of some GLP1-RAs, such as liraglutide and dulaglutide, is displacing the use of DPP4-Is (S18, S45) and even of insulin (S30).

A variety of statements did not reach consensus in our study, and so the situations that they present remain controversial in clinical practice.

Discussion {#Sec7}
==========

In this Delphi study, consensus was reached for a variety of statements regarding the treatment of patients with T2D and different levels of complexity, reflecting that the clinical practice in Spain generally follows the recommendations of the main clinical guidelines. Main findings on statements for each patient profile are depicted in the treatment algorithm shown in Fig. [1](#Fig1){ref-type="fig"}.Fig. 1Treatment algorithm based on the main findings on statements for each patient profile.*T2D* Type 2 diabetes,*DPP4-I* dipeptidyl peptidase-4 inhibitor,*SU* sulfonylurea,*HT* hypertension,*HF* heart failure,*SGLT2-I* sodium/glucose cotransporter-2 inhibitor,*BMI* body mass index,*GLP1-RA* glucagon-like peptide-1 receptor agonist,*eGFR* estimated glomerular filtration rate

Consensus was not reached on a number of statements, mainly because of the array of treatment options available in clinical practice.

Firstly, it remains unclear whether BMI is the major factor influencing treatment choice (S1). A plausible explanation is that current clinical practice involves a patient-centered approach, with a tailored selection of medications based on a global assessment of comorbidities, costs, and patient preferences \[[@CR4], [@CR17]\]. Additionally, the key drivers influencing treatment choice have changed over time, moving from a glycocentric or adipocentric view \[[@CR18]\] to a CV-based model where the CV safety of T2D treatments prevails \[[@CR19]\].

Management of patients with T2D in primary or secondary CV prevention is highly heterogeneous in clinical practice (S5). Until recently, the main body of evidence regarding the use of GLP1-RAs and SGLT2-Is came from trials mainly involving secondary prevention in patients (\> 60%). In these trials, treatment with both liraglutide and semaglutide showed lower rates of CV death, of nonfatal myocardial infarction, or of nonfatal stroke versus placebo, along with a beneficial effect on a composite outcome of prespecified renal events \[[@CR20], [@CR21]\]. Similar results were observed with empagliflozin and canagliflozin (although it should be pointed out that while GLP1-RAs mainly help by reducing albuminuria, SGLT2-Is also help by preventing a decrease in the GFR), along with a reduction in the rates of hospitalization for heart failure \[[@CR22], [@CR23]\]. Recently, the results of the DECLARE trial assessing the CV safety of dapagliflozin have been published, broadening the evidence base regarding the use of SGLT2-Is in primary prevention in patients. This latter study included \> 17,000 patients with T2D with either atherosclerotic CV disease (ASCVD; secondary prevention \[40%\]) or multiple risk factors for CV disease (CVD; primary prevention \[60%\]) \[[@CR24]\]. A significant reduction in the co-primary composite endpoint of CV death or hospitalization for heart failure was observed, mainly due to a lower rate of hospitalization for heart failure \[[@CR24]\]. In addition, preliminary results from the REWIND trial have pointed out a significant reduction of major adverse CV events in the subpopulation without established CVD \[[@CR25]\].

No consensus was reached regarding the use of SGLT2-Is over GLP1-RAs in patients with T2D and established CVD (S6). This finding may be related to logistic issues, as GLP1-RAs are not financed by the Spanish Health System in people with a BMI of \< 30 kg/m^2^. In addition, the current trend of splitting the definition of "established CVD" into ASCVD and heart failure, given the differing benefits shown by SGLT2-Is and GLP1-RAs on the prevention of specific CV outcomes \[[@CR20]--[@CR24]\], may have had a strong influence on treatment choice. In fact, the most recently updated guidelines recommend an SGLT2-I or a GLP1-RA for the management of patients with T2D and established ASCVD, while an SGLT2-I is preferred for patients at risk of heart failure. A GLP1-RA is only recommended for this latter group of patients when an SGLT2-I is not tolerated or contraindicated, or the eGFR is less than adequate \[[@CR10], [@CR17]\]. Head-to-head studies regarding CV outcomes comparing SGLT2-Is and GLP1-RAs could add supporting evidence on this issue.

As previously mentioned, most of the SGLT2-I CV outcome trials have reported consistent benefits in renal endpoints, including albuminuria \[[@CR23], [@CR24], [@CR26], [@CR27]\]. In fact, both the American Diabetes Association (ADA) and the European. Association for the Study of Diabetes (EASD) recommend an SGLT2-I in patients with T2D and chronic kidney disease, with or without CVD, or the use of a GLP1-RA if the SGLT2-I is contraindicated or not preferred \[[@CR17]\]. In our study, no final consensus was reached regarding the addition of an SGLT2-I over a GLP1-RA to the treatment of uncontrolled patients with T2D and albuminuria. Nevertheless, 60% of the endocrinologists supported this option (S3), probably due to the evidence supporting a greater role for SGLT2-Is rather than for GLP1-RAs in renoprotection \[[@CR28]\].

Regarding the use of pioglitazone in patients with NAFLD (S8), despite evidence of its favorable effect in this context and its CV benefits \[[@CR29], [@CR30]\], no consensus was reached, possibly due to concerns regarding the adverse effects of pioglitazone in patients with comorbidities \[[@CR29], [@CR31]\].

In general, when adding more than one antihyperglycemic agent to monotherapy, or replacing two drugs from a triple therapy, endocrinologists follow a stepwise approach. This may be the explanation for the lack of consensus regarding the simultaneous addition of SGLT2-I + GLP1-AR to metformin (S16), or the replacement of SU + DPP4-I in a patient also receiving basal insulin with this combination (S35, S37). Nevertheless, more studies on the simultaneous versus sequential addition of antidiabetic agents would be needed to broaden the evidence available on this issue.

Regarding the clinical practice in more complex patients uncontrolled on a combination of three non-insulin drugs, no consensus was reached on what to do next (S9). Interestingly, when given the option to add insulin to the therapeutic program of these patients, 24% of the endocrinologists preferred a non-insulin quadruple therapy despite the absence of specific recommendations in the main guidelines, reflecting that insulin is the last resort for some physicians \[[@CR32]\]. Similar results were observed for uncontrolled patients on a therapeutic program of metformin + DPP4-I + basal insulin and HbA1c levels of ≥ 8.5%, where the addition of an SGLT2-I or the replacement of the DPP4-I by a GLP1-RA (± SGLT2-I) prevailed over intensifying the insulin therapy with prandial insulin (S41--S43), confirming the apparent preference of Spanish endocrinologists for non-insulin therapies.

No consensus was reached regarding the use or intensification of insulin in frail patients (S29, S44). Likewise, there was no agreement on intensifying therapy with prandial insulin in patients non-controlled with metformin + basal insulin + DPP4-I and with an eGFR between 30 and \< 60 mL/min/1.73 m^2^ (S46), or in more complex patients with an eGFR of \< 30 mL/min/1.73 m^2^ (S47), possibly because the panel preferred the option of replacing the DPP4-I with a GLP1-RA (S45). This preference may be partly explained by the regulatory approval of dulaglutide and liraglutide in eGFRs up to 15 mL/min/1.73 m^2^ \[[@CR33], [@CR34]\], together with the greater effectiveness demonstrated by GLP1-RAs in reducing weight and hypoglycemic episodes in comparison to prandial rapid-acting insulins \[[@CR35]--[@CR38]\]. Nevertheless, these studies may not reflect the complexity of patients in clinical practice, as they included patients initially treated only with metformin and/or SU \[[@CR37]--[@CR43]\] who therefore had a potentially better beta-cell function, which is associated with better glycemic responses to GLP1-RA therapy \[[@CR44]\].

Conclusions {#Sec8}
===========

In this Delphi study, consensus was reached on a number of statements regarding the management of patients with T2D and different levels of complexity. These statements reflect the most frequent behavior in current clinical practice of Spanish endocrinologists in the treatment of T2D, and may be used as guidance for other physicians, especially in those scenarios where the evidence available is scarce. Achieving a more homogeneous management of complex T2D profiles may require further evidence on the strengths and weaknesses of therapies currently available and a better understanding of the key drivers influencing treatment choice.
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